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(54) PHOTOMASK AND ITS PRODUCTION 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain desired mask 
patterns by partially using the effect of a phase shift mask. 

SOLUTION: The mask patterns are formed of light 
shielding films 2 and translucent films 3 on a 
transparent substrate 1. The light shielding films 2 are 
composed by substituting the ends among the pattern 
shapes of the intrinsic mask with the translucent films 
3. The translucent films 3 have transmittance of about 4 
to 15% and give rise to a phase difference of about 180° 
between the light transmitted therethrough and the light 
not transmitted therethrough. As a result, the light 
intensity at the edges of the translucent films 3 is 
steepened and the degeneracy of the patterns transferred 
to a photoresist is prevented. Since the light shielding 
films 2 are partly substd. with the translucent films, 
the design and production thereof are easy. 
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(54) [$PJ30£&] 7*bVX*£tf*©Si§#i£ 
(57) [gift] 

[US] 7*hV7^0i£&S&*fc.fcSSE^*-> 

w&^m mmm i ±£*i#bi 2 h*mmm 3 h 
e>nfc^ii$nso ^b^3i±4~i 5%mm(»m 




ti n n rr 




mm i ] mw&fiUimMw- 

m&mtZltt bfcl^ic 1 8 0So{4ffiH^4b^ 

m&stis z<D*mwm(Datt<Dft®®itv&<®®£ 10 

[Mm*] ^BM0MJPtist = A/2 (n- 

i), tzizLk\t*z-ym-mft<D$L^ n\±*mw 
mmm, x&mmitt^L3cD^?hfr(D7* 

z(D^H)^titz^mm^m^xmm2».^^m^^ 20 

X7^Xb?*©X7^Xff£(*£#g>5x;fIi; x 

nt* 7 zm. t mt&B&i, t <fc ? t -r 5 7 * 7 

fe^£fcfcft»i:t«7* bvx *©»£*». 
[S8E©!¥iifcl&$] 
[0 0 0 1] 

®K*mm%j:mx'imrt*-->Mm<D 30 

fe»tffl^e>nS7^-bx'7>7i:, d©7#hV*7£ 

»W-t*fe»o»Ji*iSfcBI1-*. 
[0 0 0 2] 

±C*UVy57-fa«ftffl^T^5. 3"fiUV7*7 
&#gg££!)7;i-hv*7 GSHffitt 

ft3#c:c:T-f4^?ft*7* hv* 7 o;^- 40 
>&7*M/S>Xh OBftttttNig) ©ffi*$*i&*«l» 

*->£fl£j£T3. £©7* M/>77* h©>t* — >tt % 
'J V 7*7 7 4 ©&©XfiT- 5 x y > S V * ft^tt 

[0 0 0 3] i*l*T?ffl3fcUV^7 7-fft«C43^T 

A<bK «t t) ***** xofMHb^tt; bt § 
fc. £3T\ na (nnft) fctti/>x#£ft;ei*i£# 



^¥9- 1 2 7 6 7 7 
2 

&j£i^fc3feSJ6K>&*u b>X©ttf|{iav>Zi:{C55: 
5. -j»fcU-U (Rayleigh) ©5$£b 

faS©MaB^^->©^S) fcNAfcCffiJfctt, 
R = Ki xA/NA 

K, tt7*hU^b©ttt6*©7'D-fe^t:tt#t5S 
» 

fflH^*!)^ NA£*g<rSRif|RJ!Wfi«ttJ;& 

[0 0 0 4] L*U g#gfi©iSNA{bK«fc 
tt(Sl±t54)©©^ iBCMUMRCtttt^U d©jSn?!£ 

KHtt*<ft ftfcl^Rl/- , J©5Si:bT* M^aiSD 

OFtNAi;©Rg!C'i, 

D 0F = Ki xA/NA' 

K, 147*0 ■b^ttt^fSSR 

[0005] *zx. «^*jBlPtfi^jS3rjJtw»$iisj; 
©2^^43«tVffifflS$iJ®-rsc:i;tJ:t)ig^Bii-c-©3fc 

mtbxvz. zogBmwmt^x&wtzm^ & 
ranommm (HRtttxy v^fciwaxs) com 
iB***fcBbT«i#tttiiiibT*<. *-****jbjs 

©fcfeO'J V7*7 7^fXg|c43V^Tj4x ^7->lf&© 
lfS^»tSfe»t{4 % 7*h-?7x7±©Sife^£ 

©■e fe s*fi v > x* e> r- fc* s o k 5 7 -43 «fc v 

T»7-f^-' % f-feabT#-«Si:b&aK:, 
^TV^o T^1/>XI4, Pia©*»l/>X-fett 

U c©A*ffi»TJ7*hvx^SHHW-r*c:i:CJ:!) 
7*^V77±©™i9-^4§^RI±^•a■TV^5. d©^ 
*»8tt, *«7>X*l»afcaii:Df*©t»bT, 2 

74l/>XZMLXmWtZ£, #%t> tKD&mX'&Z 
■m.7 >XTf©»ff*UBtt7* h v^^ffljHiflttJBttt 

[0 0 0 6] Cl©77^^l/>XT-^$il5^3fc® 

©^*ji^s^©^A s ^W{c7^ h -vxtom 
mmmzu mtmt&w*mbx^Zo «to 
z<D&ytm&%ibftmi:m&tiZo *zx, z 
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ti^-f^feEfib-c^s. z<DzmG%ytm 
om {mourn c*!>k»i**u fc^m at) 

©*&$£&# bT, V >^©J8BM«S£E^ 41818 
Sttl&fclHiBiSfcifftthT^S. 
[0 0 0 7] IfflffMaillMto^Tlltffl 

Kb-c^-r. a»©«iw*is , ett, as (a) t^i-«k 

5ftRJ&l8P©iKD 1 0 lAAs^&n, c:©i;§|5]0 
(b) ^1.1:^77^ 7 4 1/>X1 0 2i>£>©## 
ttD 1 0 lACk&tt&ft^a-hVX* 1 0 3£R^ 
U iS»V>Xl 0 4fcJ:D*»(M6Rl 0 5Cfi«* 

*i4#> 7* hv^^ i o 3 \zmmwz\M*%%-& 

££1"4. 7*bv*7l 0 2©^*->£#?&1-4fc 
tb£\i, «ST?**©ISI*f3fc©5-fe» 0&#i:+l&# 

>*s^i|fflK:ft5i:[lilT^A s ^§<ftt)S^V>Xmi 0 
3KAS>ft<ft4. *©&©, $fffl^*->fc:£vvt 

£fifcAW-r*#l±»«fctt»4bfcVW Xf&fr 
fcft!) > «1STf©3te9ilS^ff©3>h5^McffiTS* 
Tb£5e b*U 09 (a) tc*1\fc$ft>j>^© 
WP»ft*1-*«!) 1 0 lB£fflV^i:, HIH (b) © 
*3fc7*hv** 1 0 3fc(&W>*»&©*3toWJtU 

*©#, +i**v^tt-ukiHff*©^rii*tf««i/ 

>XSU 0 4KA4J:?t3ft!J, JHiH3t©*S^*«;^ 
->S*P»3*4©fc«:ioJ;3fcas. ^©i^C^ 
Wife©* bft^SjfiAI»J«^ft»*1" S C 

[ooo8]ife, ±tommm&D{bz^ 7*hv 

X^fllO&gCiSj^fc^ifrCfcil&fflS^ b vx* 
©fcWfcfi^frfctlT^S. ffifflS^hV^fcUT 
tt, RS-K-/V> (Lev ens on) jfifSCfclWi 

&*b££E{c: 1 8 o«***#5S#«o»fcft*3*ifc. 

b*U C©^fi«LfeSi®WISIt^t 
||ft&#4;:i:#&S?"e&!)> 05*.fiK/t*->*2fi 

©RfhP#«fcffl«fcfco"0>&. BLfcbfc^* 

->fctta«*&ftv^5isiJifeao&. *©&», 
wmww-y. ua, fesv^-7h->*a 

^©ftC^^SRStl-Cgfe. 
[0 0 0 9] £*l&©*JB"f*^*->CIWIR© 
'J>fcWftffl'>7 hv^^©#*SCCov^Ttt#CKi!^ 
5. Jfctfcfflfc©, Hl0Ca*©7*hv^^ftw1-. 
jim©v*7?&|5]0 (a) ©¥®0i:, 10 (b) © 
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BB«WfiBiat:w1-J:dCs 5*«©»W«Rl±t7 
0~1 0 0nmJP©£DA (Cr) fcilFRfb^DA 
(CrO) ©**R20JftR3tu ««?WKa*K2ft 

i»*u HPS2 0 ltfjBjastiT^*. •ebt. Pita 

(c) Cw1-J:^C, v7x7^a^1-5^©SH{iPiP 

gP2 o i (arcsis) Tf- «a *nw^©ffl«- (a* 

35) T'3li:ft4. -ttC, ^«ftabfceffett7-U 

isaft-eiftflBSft*** aaHswcj:t)jH«H*ii7-'j 

xg&;*ftfcv7x*,H*->fc)U &&l/>X&T-7-'J 
10 xjg*^$n^S±{3SU t 7C©x'^^y^->As^ 

bfrbZ©^, fi»l/>X*ttD-^7-f 
;^-fcbT«<©Tf, 7-Ux£&©ii5&©J&&fct&f 

<ft5o .tot, ^x^aaie«ttjiB^it*wi-*3fc© 

it 6n**3iLK©«-ff (d) VLwt&ol&tth 
ft4. 

[ooio] st, »ni/^->*affi«S'7 hcov^ 

T0@£ffl^TiJiBJ31-4o COSSCttiNWMttLhCft 

5t«^-f w^->©a£»ciMkbft^«B^*-> 
20 ttttt, *6fc^-f w^->fc«Mffl^->*aar 

4#£ 1 8 0]*©ffi*Mlft£lJ*tf *b 

>#1"4. C©j»ftbftV^««y^->tt, {fcfflS^ 

[0 0 1 1] 01 It, d©ffit^*->£5£©{£*I^ 
7hYX^^t. 10 (a) tt¥®0T'fe?), H0 

(b) tt€©CCii&©»r®0T-&4, dd-C-^X 
*;<*->fcfc3ILfcX^-Xi:bfc. ITO^TJ;?^ 
30 5£«©ai«*tRl±fc, 7DA^©2g^jl2AS^$ 
tlT^4. *LT, W**->fcbTIBJMMMUil 

±©-xfs©^ i ©hp 2 o i jweaasfu *©££ 

J»^*->fc bTHIMP»tttT©^tt©» 2 OgflP 2 
0 2 3W&JSSftT^5. *fc, fg2©Hn2 0 2±H 

hu sio, *©aw«4*«fiiJ^wt»ja*nTv^. 

3fc©*tfUttfc»1-4«K*'tttA/n (nli^J?©® 

*wo tftsc-e, sftifi (n=i) aasBjgt&asiT 

S*Cttffiffi«tf£C, aHN4©ftfftft« 
t = A/2 (n, -1) 
40 Att»fe#©«5> n, ttaHK4©JB9r* 

fc*S£i:t:.fc»K ^©{ftffiH^ 1 8 OS^TSdi:^ 
T-£4o 

[0 0 1 23 ft*, z©(ftg£t£t3-frS9Hfttt:, 

v^^aaiMt©3fe©SM^ttRBi (c) K^T 
J:aK^-f W^->©&*CIfitfS<Ebfc«Heft» 

«±) -c©a«(»*tt» a^vx^fcHtRt, «jb©?s 

50 -^CH-Cfifi^'BDcas^-c^ «£*J:»)^-f >^ 
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b 

*->©&*§#ft#&lgi:fc5. ZlXs d©g*i©2 
&ft*3IK#tftu HOB (d) fcjj*1-J:$fcfi 

K> #g§¥ 1 -1 9 1 3 4 7 1 ^&«fcK«©^7 h V 
a^CoivcKW**. U A*5&tt«3fe««ffl*JSI©« 
ip3S:«H©3aa*©(4*aft l 8 0SM&?)-a-S^i:t«t 
5, fflffitf 1 8 OKafcofcH±©fl$fc £ D«3fe«8 
<D«WCO*8ME»**J:Dft«tt4*5Ce**. H 10 
1 2CyA£5W>ttffi*7 hv*****. RH (a) 

mmmx-&\), mm (b) tt-t©DD»©»f®ia"Tj* 

5. £fc, Z-ZT-ttv^^^^-i/ttJUiv-OiiU 
fc. HHCsfa-J^fc* 53S*fflaflBS«l±fc, 7n 
A«<DJtotK2CJ:i)IBP2 0 1**»j«S*iT^«. $ 
6C*®±tttai|BK4 0>7*) im&tsiu HP 2 
0 1CD«IBIMDM6O(MB*raK**T^*. £©«k-5fc 

UAfcB¥KftTV>So €LT, £© T77©S>S#©& 
M^ttHH (c) KgrTJ:-?^ /<fW**->JWa 20 
C«3firiSiO«»*WJn*iifciBttC3fc*. ^UT, MB 
(d) Cw1-J:3t, efifcffl±Tf<D3fcaiK^*©fflS* 

[00 1 4] h^^©WH©*«t:, 
«W¥4- 1 3 6 8 5 4^^fcR*3ftT^4J:3fc. 

s^fc-&T3te^-a5^a$-&> ^©^nfc^©(4ffi^ i 

8 0j|£Kfc*#SC4:tJ:»)^->«|jL«T©*ai« 
4MiftMI1-*WT!**. 01 3iCA-7 30 
©ffiffl^hv***^*. mm (a) ©¥ISigfc«fcV 

nos (b) <DEEmmmm^mti.oiz, amass i± 

CgMba<b^DA*©*aWK3t:J:!) % SffilS^i:* 
3 ©a$^Ji-J!&£ 3 ~ 1 5 U « fc, aBJJfi 

*k*aw««*aii-r**©flaitt 1 8 onsets 

.fcSfct/C^S. £C-C**2WK3©JWPt, 
t, =A/2 (n, -1) 

ks^b-c^a. cct, n, tt¥a^H3©ffl#f*. 
[ooi5] ^lt, nia (c) £jjvr«fc7fc, «#© 40 
ttffiftia»i-s£4:tj:t)» *awK3©xvs>*-c© 
tm<Dm?tzftm±(Dfi%mL'&\,\ mm (d) 

t«t 7 tn^ W^->©3fc3il£^*ak«t6C 

75 g 3. fcfcU d©M-7 K -^g ©V7x»^a, 

y*»£)l7f3te#»*iT^g feP, ZV2*JJ2>£& 

;§ ^T*»ft« ±Eg3fe&ffpfc«6, flwt&aa 

g3fc««© ^ffJB3itt«»i© - ©»nfc* #Efc 5 fc- 
ffJ^gftTT^S. ^dTTN ^^¥6_-2„8_2.0_6_3_§_ 



- 1 2 7 6 7 7 

6 

«±fc«3teKKj;&«3tetttt©ft oargji taHtfffc 

ft<IBttgf*M8t©BKt) £ Bit UT tvST— 

[0016] 'mi£®&rMwmiiz<Dj\~-7 v 

<DmfrGt)-&i>mi2tixu2> B zhit, % 
*JHB8iSTfB:0«3fc*«tW±l**tJ:»)^*->*jSI 
fcl/a*fe©C»l/t, SagJHWCttOifcJfck+lJfe* 
V^{±-*)fc©V^•rnA i -OTV^->^^bTV^5fc 
«>> t£#J3tt^#->©3>^Xh#&TbTUi: 
dfcfeT-fe5. fc£U «lAffittft«ftS#fci:S©3 
> h 7* USTttSJBJfBW©***^* < «UHtRftttJ&«> 
5o ■eZT', /\-7 h->x-*7£fflVAT, Oifc^^ig 

T£-££o -r&t>*>> ojtotett¥$©9^&©7?ii»ffiffi 

©flftH&tfcfiT**. £©<tdtbT, 0&i:l& 
lllJf3fc©3iftftaafc#t»*5 k*©3 > h 7 7 b 

[o 0 1 7] mm&^&<D5%, a»i/>x©« 

Bcail** J:imffift»J»-r* 7 4 fcifA* 511 
7 4 ^*£tt«ffl©S3fe&lt©nJBtf D, 

mmit(DtbZifitz^x^-&^ B -zzx\ zzx'&ma* 

[0 0 1 8] £fc, 0±©jBIMfc*JSl:ttWC^ J&fett 
»J!g©^*->ffl2*5c^SafclSr63t5E8ai«iE# 

^^^©EHmStfS*©©, £©BJKE<7fttiE8 
&£fc«k5^*->J&#©£Jfcfc«fc!K *»»*^©tt 
l6*HSTtSHH#IB4bT:Sfcfc©Tf*5. ZZX\ 

ttae&tiSft-cfcs. *fc^ fciaiiM^stft? 
©tn ztitm]Lxft55.m%]%tmztizztt>$> 

5o *'JV^77-fi:m, £©3ES5»**«iEt6 

a* 5 , £n(i^{3^fc«t-5t^^S©^T-F^A s fe 
S. -€£1r> Ifl9©^*->##6^SJ:^fc, 

j&mnmm i*?** 7-d^^^x^ -31/7 

i'aV: Optical Proximity Cor 
ection) T'feSo £fc\ €©fc«)© x-77l±0P 

[0 0 19]ftC, 3©OPC v7x7^COV^■CEl[B^£ffl 
l>T^t5. -jttfcs ^ifi^ShbT, (1) 

(2) W^->fflfia*lRl©tt*, (3) 

kOP C-?7>*7<D&m£LXZ.<m£2hZ<D& (1) 
Di;v7^#^{*^?^<t^SRAM©^-h-'^-> 
©^2^FlRl©^i:> (2) DRAM£ffi^*->©£ 
2^fpI©ili^«tU ; ASt)T-fe5c Cdfli, (2) D 
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RAMW^-XOaJ&ftWtfcoTKIBt*. * 

SI 4 (a) \z^ay^m.n^-y^to z<DW 

{C-^CDbry^-C-ia^J^nfe^OT-feS,, 014 (b) 
Kfcfc, £©^*->£5It©7*h x'T^JCiSfe^b 

##£b, *»(W8?tt»ttif3D©ttlBft»6ti*< 
[0 0 2 0] Z®<rt*->©3H8»*ft*IIE-r*fc»fc: 

KLtSt. ISIS (a) &jim©7*hv7,*fflv;*? 
/^->©¥®ET-fet)x PUB (b) , (c) , (d) 

(e) ifi&mop c-?z*<D¥-m®X'i!>Zo m 

(b) \ZVXtJU7Zt£\£.flZ%.^7>>7-$m<Dft 
ft«AS*liETf*6* (c) t)7\>7-^9K2:9ati 
*S^Wav^^^W7^SmDl-SHE, (d) fcb> 
xU7fclfttn«««*:SSB*»ln"*-**|jE, (e) ft 

fflbK* -> i:n?«n attune* - y *jgatE«-r* 

MET-feS. (b) ~ (e) O0PCv7^ 

[0 0 2 1]&fc, CfflOPCv^^Ov^^^it^S 

tfcfc*>, fcfc*tt±«3 (b) ~ 
(e) £i^bfcJ:5fcOPCv7,?©£:8£5S©|*U if 

>£ffl^5i8«Wirei&5. £©#ttHU §fflOPC7 

d © 2 &7c#3ijg#*f> «k u mmmmo&mm 

IES£#©S*©"t-fcS. 

[0 0 2 2] M&s «3fctt«JIB©afiftxg*-c^«)fc 3 

*CjE»3!JH83fett»J!i^*->* ; Pai1-«36»* t BWIi:3& 

SfctBTTS^tt (x**#-5>+ ^y^a^l/H 
tril/ :Exposure Threshold m 
odel) Cffl^ifcttx 
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{£, 5>7K (lamped model) 

[0 0 2 3] »2©0PCv**R&reasi:b 

b»#g 4:8*5*1 5 4r-7, tog, f ©ffiEftSXRC 
it)*«)T^§s &ISfcOPCv2»ffl1i|IE**tt&l,N 
10 ^©7 ? -^^-^±©gt)j£V>^-7^^ 
TtttoTjffiETStifflT!**. 
[0 0 2 4] 

fcttiffffifcfco-c** 7*M/5?aW**->©S8&# 
£b\ W**T©tttt#ftTt*kV^BH#ftl5T 
V^co *©-0!J&ia®SfflV\TSirai-S. 01 6ttDR 
AMgfi^*->©iI3rv7,7£ < fcuc/\-7 1 — >36rSC 

20 T\ M%&mt, «*«*A.= 3 6 5 nm, NA= 0 . 
6, mm® (cr=0. 6©5 0%3£#) iibfc. * 
fc, ^-7h->v^^©*amil8©2ii*Ttt8Xi: 
bfc. *bT> ft 2 ^2^[rI© 

l/^fcbTJgttft^ttT^*. HHtw1-J:"5K«ua 

&is < , «USl»K©jSn? ttfttS ^ 7 h * ©£&S#f# 
£ftTl^„ bfrU ^-7 h->V7v7C:fcV>Tfc;g 

S2£iRj©$§*#£b, gw©*jfctt«ris^^->sf»a 

30 ifctt-CSfcl^. 

[0 0 2 5] flh©#S*ffl^TtK OPCSif© 
ftMS©}fIE#T-§1\ *fcfttA-7h->M«)ffifi 

■ (NA=0. 6, 3t-l/>b777^-ff=0. 
5, »/hflS*=5fi) H*VAT«^S»^ V7,7±T- 
0. 5^mgK©-**->#j&Ki:&S. ifitt, Sitt 

ov^^jjniwesfcSbT^-^jBia-essBiNji 

40 jWai>ft*u *©PS#8?&gfci:0. 3//mgSffe5 
3Bfl3l/Tb*oT^fc. 

[0 0 2 6] T^^^->fefflJ:fry^-=. 
50 >ybfci:bTt), ftfflttoSiSTfHHtfSbT^fc. 
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jfi?*xmumt.\sX&a&tizL£?x^tz, *© 

<, v**©£«tt#ffl«CffiT;*ftTb*oT^fc. 
Zfllt, ■JAj5F£fc'*wt*Hatt*i>, 3&fcUA* 

* ©<I@©x 9 ? > ?ftft tffife&ttftO^ClMi ft 
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[0 0 2 7]^©fcft, OPCVTx^tfi&gh&Si^ 

S/xU7ft4VMi*IJft^^->CDJ;aa«ffi»ftO 
PCS, *OliiE»*tt*V>feO<Dv^*f«RftJ;tf» 

aJtftflWBI^^ * - > ft N"*P 1" 5 0 P C V* 7 £ fcV^T 
W^'J«y WX (CAD±©S/h*8#) "CRM'S 
v^fts#, £©?SiB©f$©S7t:-A©g(i, 7 HI/ 

*tMX (ffiiix-^oft'J^j^ aflrosflrra^-c 

C© id KS&ifcT' K l/XIM X©{tiD^*->ft^ 
£vx*fci»lli**fe»Ctt» S?H-Agftjim©l 
/2fcbfcttti«fc£-r> iOTWMHB:4flSCft-3TV> 

v^o £*i6<wn^*->tt, mimn&r-bm? 30 

[0 0 2 8] -Jttfc* ftO^lTfwl/fcSfe&RO^x U 7 

>©}ia^*->cfc}u *©-<HStt«isiaiRr 

i&ftx-*if7 5fcv**#tfs«T» 
gftli»jl;&Mi6*xS0PCv7x7 4> > 

(7-f-;i/h*0)fe^©1*n) fcOPCv7>7"Ctt£ 

¥n-&*m&mx'&*3Xrt*->m®Lx^z 40 
zwmiaiz&nmx&t), *®mMmft<Dfrx*ffi 

iSCgSS5Hft7'r-;i'Hi:l>?A/COSo *bTx V7x 
*:£ftftffiirf3fc»£tt, C07^f-;i/Kf*|ftffiiab 

fc^ ^*7X?-yft&i&$*&©7>f-;i/K©ffi@i 

ftMitSo zmm&tz? 4 -»mx**-><D 

^^ffiHT-li^^X'f >7*x.7-i:D¥A,C^So 08* 

&x-?tiifi%£.tz. fcs^tt^m^RSfcjfesfc^o 

fcfilffljW&ofc. J fb"C> ftfc£©0PCv7x7£:fc^ 50 
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THu £©$«ttio^*->#7 >t -;v KOO&gfS 
-sTbSorvNfc. 

[0 0 2 9] *fc % £©£7^1Q^*->©^i£*tS 

Ttftffi$ftTb*oT^fc. DRAMffl£5fc»»)$BL 
^*->^^gf*fiS?©VX7fcfcUTBU V*7 
±©2^ftJt^1"5x l^fe®*^ y^-f^SiC©** 

fctftSWC**. ns;«s>*3R0jR?-CttV* 

-7#5£©&fib*>C§fcV^c&, mW*-><D&M 

&t*xx.fot\,x&&2ti, *fc*©»#a«c*v^ 

[0 0 3 0] £©<k7t^ «©0PCY7fl±^ 

f>t^© 0 P C * tt 7ftgi*Sgft ** bT 
ip?tz(DX\ Rfhif-5 t)©^*->#fWi*e**iMy:* 

T i ttoAfttttttt"* - > ft » 5 - i: * c § o 

•fc. 

[0 0 3 1] *»BBOiWtt» v**#»«tMM!U (4 

8cfcJ8^3£i:C*!K §6^1-3 7* M/^Xh©v 
* ftff* - i: ft HISS: bfc 7 31- h V7x7 C 

[0 0 3 2] 

[ggMftj5?&t£fc#>©3MS!] *f5lH07*bv^^ 

*S»$lit5l5i: b«:v^3fe^3 1 8 Oje©{Stlilft 

Sdh^ffSbVA. £fc> d©7^b x'Tx^ft^fS 
*^Ktts SBJ»K±^mS©^^->t*jgBM4 s ^ 

[0 0 3 3] *& % #»W07*hT**«D«jfeST85 
tt, JB«bJ:5i:"rS7*b^X^oaafc«^->ft 

^s^ftfflv^•r^$nfe^©7*.s^)^^g* s 

fi<«:5jSl4:*©*3iS«[ft*«>*xg^ d©*»6 
nfc^^ftfflV>-CHtiI3 2 *7C^SSS^ftX7>f 7> b 
T^©X7>fXj^Rft*»5Xgi:, 
xJBttfclilt3^J«UJ:a i:1"57* hv7>7©;^-> 
kftifcttb-c-So«w±tThai J /h*v^iaaJS*«>* 
Hi:, ^©2H4b'VNT^©JSS5^?,-^l5HftHu!2ji 
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So 

[0 0 3 4] 

m^xmmz. ft** zzx-zmmuiiLx, m 

£=5:1), (NA=0. 6, tMFRRH (ft*<r= 

0. 6/*SJt'5 0X>toM , i«(&RA = 3 6 5n 
m) ©tt/J^«8#8H*ffl^5fc©i:LT^S. * 

fe> t&6LttW->tii* $fcfc*bfcDRAMS*H. 10 

HlC*»W©7*bv^^*»f. ft 
43> WTfc*^T^*->lBtt©tfi& (RJMFIillftO 
ttt^-C^WMHRitC^ffi-Cwttofct*. tft 

t>%$mco-?7>>7 ±.x\&*<DSfek.tti^x^%o wm 
(a) {±¥®0> mm (b) ttnia (a) Qhmvm. 

Brl9Brc&*. *1\ v**«3itiu RDBtwtidC 
gW«<0±Ctt5 0 nmBlffg)»PAg)ay6jK2tfjgja 

sjvoi*. z.z.x, *aiBM3cD*^» (n, k) 

*fcffiffilSttl8 0fti:ftoT^*. fU, 

*->tttt*©^*->****#, mm (a) t^t«fc 

5fc> jm*iao3feiH0. 2itm#*aWJR3K:j;5* 
[0 0 3 5] bfc#^T, C107;a-hV7,*&ffllv£8 

#T$bTEV^ff^b& *»E»3©* 

aEiiiffli:ftv^*-3T7* Y^xz<Dm>x.% t ^x%mL 

©7*h77**«v^uf?, *3feK2fc*9lJ§R3 
[0 0 3 6] *7*bv^^©»*Co^TWI3 

rs. Htt2«7cjt3ijK^*©^a5i/--s/3>je*Tf 

65. mm (a) #01£^bfc#&BJ§©7;*-hV7x 
IH0 (b) #t£fc©7*h -rxtZ^hZhm^X 

rn*«a*ia©-*tt#i«Trjskft**a«©rc* 
K»**bfc<g»Tffts. *fcx usuattfiFtto. o~ 

1. OumOtimts 0. 2/zm*J*"C|g£fcj5*bfc. 
MM (b) ttp?tt&7*h a ?3*©4|& ^h7* 

-#7>&e (f=o. oum) x, jBs#ffl©-ra#& 

fcft^Tbi;?. -15. mm (a) fcjj<1-*»!8©7* 

fl©TttStfMhl1Si:fcoT*»K *fe«^ffi»#*{b 
Ufc«K&©»tt*ft*#1tC'>S<ftoTV^*. 50 
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[0037] c:©7*h-7^^©B«m ra 

«*fct*^*->©#at«/J^6Bfc4MHU *©* 

03 (a) t^tidK> *©giat»#ffltfi\ a~d 

©4o©ffitBfcoV^8t*t*. *bt\ £?2&55# 
3ME£#*fTV\ **#SI*©fi<fc*jiM3J:ire©tf 

t)> *©*3IKtt0. 3T-fe5 0 <fcoT, £©£T-g*ff 
Tratkft*J:7C«M5**'&t)*fck*©7*M/i?^ 

0. 3T!*5*;*bfcfcS©JBtt#*4&e>ft3 (02 
(a) ©Muai(MF = 0/£m) „ 
[0 0 3 8] 02 (a) fcjj*l/fcj;$fc % 

W/J^<&52l:*^t, *©«*»6-S«Hft^ 
-7 b->gPC^Ht5. DRAMt*Jt5Tf 

tt»Ktti«^-a5©± i oxtf^Kfcsnti^o-e, 
c®3fc«a(afc*tj:*^ttiwitt*©i/4©±2. 5 
x*«re«Hk u ^nfiutTHS**** < 

-7h->fc*H+**©i:-*-*. ft*, 03 (b) £ 
mt£5£s ftffl*3afflU #33A~HTf^-7 h- 
>a$#©tfttft»ft b&*# J: D Eft&ftJEPWC* 

c©/^->T?tt> -©iotfia^jgas^im 
HT?4^ftSWRtftt&*ife. 
[0039] 03 (c) ©.tot, na^ast 

^>7 W7>*££(,vt, g3i^8%^-flS!fl<3T-fet), A 
|?©«fcVW**77>*#A^-t-££©T\ SrttjffiH 

^{±8%ht5o *u -©sja^t-^^^bfca 

*bT, C©^iS©/M<ft 
5gf5^^fcA-7 h->SPfc^MbTt^, g*£© 

©afe^b-B-mscitJia^^ns. zzx\ n=mm 
3fc*B©mia^b*«[«#Hfft*©ttx «iBt*7* 

x> m& < mmib lx bMmvk^tztbxib 5. 
[0040] mteGb-zmmv 0 . 0 2 

(V7s^±tt0. l//m) Tffcfttt, A-7h->g|5© 
^tt^©2fg©0. 0 4/tmW±©»J*-?«a[ft1-* 

c^tftSo T^^iS!tt©CAD±©y'jy K-y- 

^fX^O. 0 2 bfimttZh, zzxit^-y Y-y 
a5©^ffitiinli, 0. 0 4//mW±T-C©^>J^H{3© 
SO. 0 5//mi:U =&a-7 h->S©-tf8TC*&il 

^i:ft5 (&SB, DT-i^Ofl^i:ftS) kS©, 
^2*[qI©^ffifeA-7 h->fflTj-»W©H»fcbTw 
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&o. i buTnttzzttzb, &mtmt>mtm 
tm, a*?&7*M/s>;*M*->#»&iis. * 

tz. ZOtmO. 1 5 um^tLXbm^&Og. 
[ 0 0 4 1 ] Z ZX, A-7 V->®<Dtm^ < 

&t&mM*vm % s - 1 1 & s o -®.vn%m'$x\£ 

ig$£4~l 0%*IJt#g^T-;&ofeo Sfcx 05fcfcfc 
fiS>f8;©7;*--#7^£ (7*- *7{4g£->j-i£©g& 

&) fcjjvfo mwz&. j\-7t->tmpo (fi^v 

**) fcitfO. 3/zm©*§£-£*t. |SI0{C^1-«k^ 
;\-7 Y->SHOtmt:0. 3umttZZbfc& 

& % 77^h*7*-*7x^s*s^e,nfc. <toT, a 

-7b->ShmWfcj;0. 3/zmi:U fifcllrfc-ti-mS 
# (0. 0 2//m) W±©v-s;> (0. 0 5/im) £ 20 

gffc-e-fcs 03 (d) t7Tstmmm»-7 b->® 

[0 0 4 2] #7*hv*7©§5SI;Si£fCOlvt 

s^-r. *1\ mm (a) c*-r ioc, s^©^s 

&l©±fcs iftift^DA (CrON, MJ* 1 2 On 
m) ©^a^K (^i^8%, mm 8 OS) 3£j£ 
JRU £S>fc*©±K®fb;i'xXa'?A (RuO, MM 

sonm) (aii^o. 02%) 2*mm? 

£. CICts CrON©JS#r^fc):2. 3T-feofcOT\ 30 
*©jgJ¥tttt = A/2 (n- 1) ©5U»K t = 3 6 
5/2 (2. 3-1) =1 3 0nmi:|8!££ftT^3. 
.tots *3SBM3^^St5Jfci;S3ib*:v^C{±l 

8oe©ffifflM*s^i:5. sfc^ z<Dh%<DmMm&8 

[0 0 4 3] HIS (b) fc**«fc-5fc % £®£7 

->©ffi®sfTOo ifet, pna (c) fcjjvr<kdfc, 3i 

&ffij£©7* hi/** W<7->5<H^bfc 
BJRft$tr*^*ffl^fcF7-rxy^>irfcj:t)j6 40 

fe1*7*x^>^fcJ;»)i|&ailBK3fex**>^- 
S. |B]0 (d) K*rr«fc7f^ -a«fB7*M/ 
^ h 5 $*J*bTI»4l/fcfc, BIJWD7* M/S>* 
h6*IW?U HiifBi:llia©m?ill«ia§«kt)5fet5{<fe 

[0044] laiEi (e) t^t«t7^ utmii 

*fr*\ fffi£©7*hl/3>*M*-->6SJ&fiBl/fc 
&«#R2£xv?->4r*4. *bT, PUB (f ) fciJ* 50 
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1\fc$fc» 7*M/S>*h6**J«U «»SfT^*» 
B£©7;*-h-?7 7#§gj§T-§S. 
[0 0 4 5] £©7*b V7x7T*tt, *©«iifc*^T 
S^iUffiii* £ Vx 9 ^ > ^igtf 2 H^Sfcift 5 #x 
**TC fcffc*© 0 P C 7 fc Jt^5 i: V7x 7«D7 

Ki/^ft/hs<ta<ai!*^©-ea8Ji«fifflttfi<& 

So *fe, tftSWSWCt,, t£*©{fcffl'>7 hfliSftS 
S6BCit)qIiB-e*D, !£*OPC©.fc5felBIJHti:£fc 
0U«> KLAtt©v*»ttaiES»3 31PSM 

[0 0 4 6] »2©5afi^»i:bT4d-ooM 
©V77©MIE#£KOUT0®£/I^Tl&H£t£ o £ 

&zzxt), fta&mtmoni/tmttz. fc£ 

U #&ftfg?£:bTl±, SRAM©y-M*->C 
o^TSijESffd^Ofc-rs. H7t^1-SRAMO-fe 

^c*v^TJ:<iaiHfcft* hv>^^©fi>a-*is©« 
^^ffliEts. ^©fc»n, *rstoteK2©^fe*siaft^ 
-7b->s3c«su fro^oaa^itF^tts 

%, TfJSttO. 2 umVMIEmxtbitz. 
[0 04 7]*dT\ rmm&O. 3 SumlXTOU 

kl^*ftCa : 3*v^^^->tMiE1-S. *©^ 
*ttl87fcij*bfcfc"5!>T?*S. ^bT> C©^©;\- 
7 h->a5 3©^©fefe©Sia-&t)-a-JSiB7 ; -^{i, 

[0 0 4 8] C©»2©^«0KJBfc*v^ttx fe 
&*U»S«»CA-7 h->S3©««BS8B£br 

*«3fctt»ffi©RJP*flifc «t bT 7 A 

[0 0 4 9] 

[»«§©»*] W±SttWbfcJ:eC*^©7*hv7, 
7tt, 2flBS«±t^J«Sn&Bf5©^ *->««©* 

ii, *an8ffiftaai-s3ti: b^v^^t 1 8 og©&ffl 
sfc4u$**j;^K«ij«**iTv^s© , c, *araK* 

2jibfe*i:b«:V>^i:A J i:VN{zx^bTfl-^?ibfe 

v\ *awK©4firtBc*tt*3fc3fi«featt&tfflfcT? 

B«©^->JBttftft§1-«ci:#qII6i:3&4. 
d©fc», lt*©OPC©«fc»|fc/t*->JS&ttfc 

di:*s-T-#x b*4»x «jftiftfi©*ttCJ:*Tj-JS«flst> 
«*©7*bv^^JiD'h*<T», T|-tt»filRi±*J: 
VMUiSlffKtK *©»JR«ff ZZbKXZZo 

[01] *^©^l^H6B^ffl7*hv^7*¥®0 
i:^©AA^»f®0T-fe5, 
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[SI 2] *»93i:(l£*o#7*hv^^eD2«7c*ai« 
frfi > * j. 1/ -i/ a >&%.(Drt# — > 0f & 5 „ 

4&©0t-&s. 

[05] #2P.B©7*hv*7©7;*— Aatttttw* 
0-C-feSo 

[06] *»9l07*b^^ffl«Ji*JSftxSJlfc^ 

[07] KmmzmmfomzyxY^xtto 
[08 ] t&fe©i@$&#i£© i ^tbzmmymvm. 

[09] !&fc©jg8?&^i£© 1 OT'fe 2. &&JBH38c©|ft 
[010] $e#©»ft7*hva*fc*©3feg|£#;f|i© 

[01 1] &%<Dmmmm<Di'ox'3e>zn$tjK*-> 

#£ffi*B5'7 hv**©BM§HT«fes Q 
[02] 
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[012] 3£#©j@8?&¥Sc© 1 OT-fe 5 'J A^Sfflffi 
5/7hx'770iSiBJ0T-*5o 
[013] fl6*OjB»ift#iSOlOT?**y\-7h-> 
*affiffi^7 hT*7©l&0J!0T-;&5o 
[014] DRAM§g©V7^7-'^->i:ijE^tife 
7*M/S>* h^^->i&TNl-0-efel)o 
[015] *£#©#«() P C77^C?SKfe5. 
[016] fS6*©7*bv^^C*tt5K5* (2*tg 

[f?^©g&Bj§] 

i mwm 

2 

3 *2^Ji (A- 7 >93) 

4 SQIK 

5, 6 7*M/*7b 
1 0 1A, 1 0 IB «t) 

102 y^^r^vyx 

1 03 7*hV77 
104 figl/>X 



3ra 



20 105 *mtms. 
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